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organelles; they experience periodic fusion and fission events (Liesa & Shirihai, 2013) .
90
It was found that Bmal1 -/-mice have enlarged and dysfunctional mitochondria that are 91 less responsive to metabolic input (Jacobi et al, 2015) . Additionally, mitochondrial 92 functions and dynamics in Per1/2 -/-mice are disordered (Schmitt et al, 2018) . However,
93
no direct CLOCK regulation of mitochondrial dynamics has been reported.
94
In vivo and vitro experiments have both illustrated that altered mitochondrial between mitochondrial dynamics and heart disease, wherein conditional deletion of
104
Drp1 in the heart evoked dilated cardiomyopathy, while double ablation of Mfn1 and
105
Mfn2 led to eccentric hypertrophy (Song et al, 2015 
). In addition, Clock Δ19 mice gained weight faster than the same-age WT mice,
123
with worse tolerance of insulin (Figure S1B Figure 2F ).
173
The seahorse assay was performed to further examine mitochondrial respiration.
174
Mitochondria isolated from Clock Δ19 mouse livers showed lower reactions to 175 inhibitors ( Figure 2G ). Both of the OCR reflecting basal respiration and ATP synthesis 176 were significantly reduced in Clock Δ19 ( Figure 2H ). Moreover, we measured the which are encoded by the nuclear genome and participate in mitochondrial translation,
193
had decreased expression levels in Clock Δ19 mice compared to WT mice ( Figure S2A ).
194
The luciferase reporter assay indicated that the transcriptions of Mrps24 and Mrpl50 and failed to cycle in Clock Δ19 mouse livers ( Figure 3D ). Moreover, the expression showed an excellent therapeutic effect of Mdivi-1 in Clock Δ19 mouse livers, which 298 suffered from serious lipid droplets deposition ( Figure 6D) 
400
In brief, we propose that Clock plays an important role in the regulation of 
Materials and methods

406
Animal studies 407 The Clock Δ19 mice were purchased from the Jackson Laboratory and had been bred in with 10% FBS, 0.005 mg/ml insulin, 0.005 mg/ml transferrin, 5 ng/ml selenium, 40 441 ng/ml dexamethasone, 10 U/mL penicillin and 100 mg/mL streptomycin in a 442 humidified CO 2 incubator at 37°C.
443
Mdivi-1 treatment 444 The Drp1 GTPase activity inhibitor Mdivi-1 was purchased from Topscience, China 
505
After 24 h of transfection, the cells were harvested, and the luciferase activity was 506 determined with a luminometer.
507
Gene and protein expression measurement 508
Real-time PCR and western blot were used to measure the relative expression of 509 mitochondrial dynamic genes and other genes. The primers used are listed in Table S1 .
510
The antibodies used are listed in Table S2 . 
511
RNA immunoprecipitation
